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© Injector administering subcutaneous injections without a needle and with a one-shot cap. 
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© Injector administering subcutaneous injections 
without a needle and with a one-shot cap, such 
injector (11) comprising an injection head (16), a 
chamber (27) to contain medicament which coop- 
erates with a piston (28), an outlet aperture (15) for 
the medicament, means (30) to convey the medica- 
ment into the containing chamber (27), means to 
compress means which expel the medicament, a 
cocking and trigger assembly to actuate the expul- 
sion means, possible means to measure the quantity 
of medicament charged and possible means to limit 
the charging, the injector (11) including in coopera- 



tion: 



- frontal replaceable one-shot cap means (10) 
with a removable stopper (12) which is broken 
in a pre-set manner; 

- axially movable striker means (26) which have 
a first breakage position and second injection 
position defined by the replaceable one-shot 
cap means (10), the first breakage position 
being associated substantially with the position 
of complete expulsion of the medicament from 
the containing chamber (27) by the piston 
means (28). 
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This invention concerns an injector administer- 
ing subcutaneous injections without a needle and 
with one-shot cap and concerns also the one-shot 
caps for subcutaneous injections as set forth in the 
main claim. 

The one-shot cap according to this invention 
possesses the feature of not being capable of 
being re-used, while the relative injector cannot be 
used with an already used one-shot cap or without 
a one-shot cap, thus preventing any possibility of 
one patient communicating a disease to another. 

The one-shot cap according to this invention 
can be fitted advantageously to injectors of any 
known type administering subcutaneous injections 
without a needle by adapting the head of such 
injectors suitably. 

The state of the art includes injectors which 
administer subcutaneous injections and enable the 
medicament to pass through the skin and to spread 
in the underlying zone without the part of the body 
in question being perforated, as happens instead 
with injections made with traditional syringes. 

Injectors administering subcutaneous injections 
are known to which the one-shot cap according to 
this invention can be applied advantageously. 

With these injectors the medicament is injected 
without perforating the skin since the medicament 
itself is expelled at a high pressure from the injec- 
tor through an aperture of a very small diameter 
and thus penetrates into the subcutaneous portion 
in question. 

This injector therefore performs the same func- 
tions as a normal syringe used for subcutaneous 
injections but provides the advantage that the injec- 
tion causes no pain since it is carried out without 
puncturing the portion of the body in question. 

This entails a great advantage, above all for 
children and for those persons who have of neces- 
sity to be often injected for reasons of health. 

IT-1. 166.326 discloses an injector to administer 
subcutaneous injections without a needle, whereby 
the medicament held in an appropriate chamber is 
expelled through an aperture of a very small diam- 
eter. 

The medicament is expelled by the action of a 
piston actuated by previously compressed spring 
means cooperating with a safety catch system, the 
whole being adjustable as desired. 

The injector disclosed in the above document 
and administering subcutaneous injections without 
a needle comprises in reciprocal cooperation and 
coordination an injection head including a medica- 
ment containing chamber in which a small piston 
able to slide within the chamber cooperates, an 
aperture for discharge of the medicament, a valve 
enabling the medicament to pass from phials to the 
containing chamber with simultaneous selection of 
the phials themselves and from the containing 



chamber to the discharge aperture, means to com- 
press spring means which expel the medicament, a 
cocking and trigger means to actuate the pre- 
viously compressed spring means, means to mea- 
s sure the quantity of medicament charged, means 
to limit the charging, safety means, etc. 

IT-1. 189.884, for which an application for a 
European patent was published under No.0250022 
and a US patent was granted under No.4850967, 

10 discloses other forms of embodiment of an injector 
to administer subcutaneous injections without a 
needle, these forms containing further improve- 
ments unimportant for the purposes of the present 
invention and being such that the one-shot cap 

75 according to the present invention can be applied 
advantageously to them. 

All the above injectors to administer subcutane- 
ous injections without a needle and other known 
like or related injectors entail the shortcoming that, 

20 when they are used to inject the same medica- 
ment, for instance a vaccine, into a plurality of 
persons, the head of the injector has to be disman- 
tled and replaced on each occasion so that it can 
be sterilized to prevent any infections. 

25 In fact, even if there is no physical penetration 

into the skin by any part of these injectors admin- 
istering subcutaneous injections without a needle, 
the portion of the injector coming into contact with 
the skin should be sterilized before each injection 

30 for reasons of hygiene too. 

The present applicants are not aware of one- 
shot caps which can be fitted to injectors admin- 
istering subcutaneous injections without a needle 
according to this invention, nor are they aware of 

35 injectors of the above cited type which cannot 
perform the injection without having a one-shot cap 
that is intact. 

The present applicants have designed, tested 
and embodied this invention so as to obviate the 

40 present operations of dismantling, sterilizing and 
thereafter refitting the head of the injector, these 
operations taking a long time and being compli- 
cated. 

This invention is set forth and characterized in 
45 the main claim, while the dependent claims de- 
scribe variants of the idea of the main embodiment. 

The one-shot cap according to this invention 
can be fitted advantageously, but not only, to all 
the types of injectors administering subcutaneous 
so injections without a needle which are disclosed in 
the documents cited above and also to like injec- 
tors by means of a prior simple modification of the 
head of the injector so as to provide for the system 
of destruction of the one-shot cap after each use of 
55 the latter. 

As we said above, the one-shot cap according 
to this invention can also be fitted to all the other 
known types of injectors administering subcutane- 
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ous injections without a needle. 

The one-shot cap according to this invention is 
made advantageously of a plastic material, is fitted 
to the head of the injector and is the element which 
contacts the skin of the person being injected. 

The fitting of the one-shot cap according to this 
invention can take place with a bayonet-type at- 
tachment, with a screw or catch system, etc.; the 
fitting system is pertinent only as regards the posi- 
tioning and retention of the cap on the injector for 
the necessary time. 

The one-shot cap according to the invention 
contains a hole of a small diameter for the passage 
of the medicament to be injected and, when the 
one-shot cap has been fitted to the head of the 
injector, this hole lies in a position coordinated with 
the aperture in the head of the injector. 

The aperture in the head of the injector accord- 
ing to the invention has a diameter such that the 
injection is not possible unless the one-shot cap is 
correctly positioned. 

The one-shot cap according to the invention 
contains in the middle of its upper surface a pre- 
established breakage zone, which defines a remov- 
able stopper of a small diameter which is detached 
at least partly by a striker immediately after injec- 
tion of the medicament has taken place, thus mak- 
ing impossible the re-use of the one-shot cap. 

The one-shot cap according to the invention is 
packaged advantageously singly by itself alone in a 
sealed and sterilized container so as to ensure its 
sterility. 

According to a variant the one-shot cap accord- 
ing to the invention contains grooves in its inner 
surface, which during the fitting of the one-shot cap 
on the head of the injector cooperate with the 
terminal portion of the head of the injector and 
become deformed, thus ensuring the seal engage- 
ment of the one-shot cap according to the inven- 
tion. 

According to the invention the head of the 
injector includes a striker which enables the dose 
of medicament to be charged and which is located 
in the injection position by the fitting of the one- 
shot cap on the injector head. This striker is thrust 
directly by an injection piston against the remov- 
able stopper included in the one-shot cap. 

According to a variant the injection piston is 
equipped in a suitable lower position with a ring 
abutment, which abuts against one or more small 
lateral pistons during the forward travel of, and 
substantially at the end of travel of, the injection 
piston. 

The small lateral pistons are provided at the 
periphery of the medicament containing chamber 
in which the injection piston slides and in turn are 
thrust so as to abut against the striker, thus deter- 
mining the forward movement of the striker and the 



resulting breakage of the removable stopper. 

The attached figures which are given as a non- 
restrictive example, show a preferred embodiment 
of the invention as follows:- 
5 Fig.1 shows a lengthwise section of an injec- 

tor equipped with a one-shot cap ac- 
cording to the invention after an injec- 
tion has been made; 
Fig.2 shows in an enlarged scale a partly 
io ~ cutaway side view of the one-shot cap 

according to the invention before the 
cap has been used; 
Fig. 3 shows a variant of the injector of Ftg.1 
with a detail in an enlarged scale. 
75 In the figures the reference number 10 in- 

dicates a one-shot cap according to the invention, 
which is fitted advantageously to an injector 1 1 that 
administers subcutaneous injections without a nee- 
dle. 

20 In this example the one-shot cap 10 according 

to the invention is fitted to an injector 11 that 
administers subcutaneous injections without a nee- 
dle, the injector 11 being of the type disclosed in 
EP 0250022, but the cap 10 could be fitted to any 

25 other injector which administers subcutaneous in- 
jections without a needle. 

To be more exact, the one-shot cap 10 accord- 
ing to the invention is fitted to a head 16 of the 
injector 11 which administers subcutaneous injec- 

30 tions without a needle. 

In this case, so as to be able to fit the one-shot 
cap 10 according to the invention to the injector 11 
which administers subcutaneous injections without 
a needle and is of the type disclosed in IT- 

35 1166326, the head 16 of the injector 11 has been 
modified by adding an outer threaded portion 21 
which acts as an anchorage means 19, and a 
striker 26 has been included. 

The one-shot cap 10 comprises a removable 

40 stopper 12 defined by an attachment lip 17 and 
also a central, axially perforated protrusion 13 con- 
taining a hole 14 of a small diameter, which is 
positioned in relation to an injection aperture 15 
contained in the striker 26. 

45 In this example the one-shot cap 10 shown 

consists of a plastic material and is produced ad- 
vantageously by being moulded. In this case the 
stopper 12 is joined to the structure of the one-shot 
cap 10 according to the invention by the circum- 

so ferential attachment lip 17 when the cap 10 comes 
directly from the moulding process. 

The one-shot cap 10 includes on its outer 
surface engagement accentuation means 18 which 
improve adhesion of the one-shot cap 10 to the 

55 skin. 

The one-shot cap 10 according to the invention 
comprises fixture means 19 for the installation or 
removal of the cap 10 on or from the head 16 of 
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the injector 1 1 . In this example the fixture means 
19 consist of an inner threaded portion 20 included 
on the inner surface of the cap 10 according to the 
invention; this inner threaded portion 20 cooperates 
with a coordinated outer threaded portion 21 in- 
cluded on the head 16 of the injector 1 1 . 

According to a variant the means 19 to fix the 
cap 10 to the head 16 of the injector 11 are 
embodied with a bayonet-type attachment or with a 
groove or another suitable means. 

In this example the one-shot cap 10 according 
to the invention includes lengthwise engagement 
ribs 22 arranged on its outer surface. 

In this case the one-shot cap 10 according to 
the invention comprises on its inner surface annular 
projections 23, which during the fitting of the cap 
10 cooperate with the front end portion of the head 
16 of the injector 11 and become deformed and 
improve the hydraulic seal engagement. 

When the medicament has been charged into a 
chamber 27 of the injector 11 by retraction of a 
piston 28, the installation of the one-shot cap 10 
thrusts backwards the striker 26 and thereby com- 
presses a packing 29 slightly. 

During charging of the chamber 27 the packing 
29 has prevented the entry of air from outside into 
the chamber 27, so that the exact quantity of 
medicament is charged through a needle 30 from a 
phial 31 in a known manner. 

When a trigger 24 is pressed, a spring 25 is 
released in a known manner and the piston 28 can 
slide axially in the chamber 27 and thrusts the 
medicament under pressure to the aperture 1 5 and 
therethrough to the hole 14 in the cap 10 in contact 
with the skin. 

The medicament flows around the striker 26 
owing to the play between the dimensions involved, 
overcomes by its pressure the resistance of the 
packing 29 and reaches the aperture 15. 

The tapered conformation of the striker 26 in 
the zone of instalment of the packing 29 assists the 
functioning. 

The piston 28, when it reaches the end of its 
travel, beats against the striker 26 and thrusts it 
towards the removable stopper 12, possibly making 
use also of the field of elasticity of the packing 29. 

By means of this movement the striker 26 
thrusts the removable stopper 12 and breaks at 
least partly the attachment lip 17 which joins the 
stopper 12 to the one-shot cap 10, thus making the 
latter unusable. 

According to the variant shown in Fig.3 the 
striker 26 is annular and is positioned outside, 
around and on the same axis as the aperture 1 5 for 
the outflow of the medicament. In this case the 
striker 26 is not affected by the movement of the 
medicament. 

The piston 28 is equipped with a ring 32 which 



is so positioned that it abuts against one or more 
small lateral pistons 33 when the piston 28 reaches 
substantially the end of its travel. 

The small lateral pistons 33 in turn abut against 
5 a terminal protrusion 34 of the striker 26, thus 
causing the striker 26 to advance and, as a result, 
to break the attachment lip 17 of the removable 
stopper 12. 

This embodiment includes valve means 35 in a 

io central axial position between the aperture 15 and 
the medicament containing chamber 27. These 
valve means 35 prevent the entry of air from out- 
side into the containing chamber 27 during charg- 
ing of the medicament from a phial 31 (not shown 

75 in Fig.3). 

The piston 28, being actuated by spring means 
25 (not shown in Fig.3), thrusts the medicament 
under pressure and causes the opening of the 
valve means 35. 

20 According to a further variant, resilient means 

36 to cause retraction are included and bring the 
striker 26 to the injection position when the thrust 
action of the small lateral pistons 33 has ended. 
These resilient means 36 causing retraction pos- 

25 sess a very slight strength which cannot offer great 
resistance to the thrust exerted by the small lateral 
pistons 33 against the striker 26. 

The embodiment shown in Fig.3 ensures a 
better hydraulic seal engagement within the cham- 

30 ber 27 and prevents any residues of medicament 
staying in any small spaces between the striker 26 
and the head 16 of the injector 11. 

According to a variant the end of the striker 26 
causing breakage can be cut at a slant so as to 

35 assist breakage of the cap 10. 

The aperture 15 according to the invention has 
a diameter such as to make impossible a tran- 
scutaneous injection without the presence of the 
one-shot cap 10. 

40 It should be borne in mind that the diameter of 

the removable stopper 12 should be equal to or 
greater than the diameter of the front end of the 
striker 26. 

45 Claims 

1. Injector administering subcutaneous injections 
without a needle and with a one-shot cap, such 
injector (11) comprising an injection head (16), 

so a chamber (27) to contain medicament which 

cooperates with a piston (28), an outlet ap- 
erture (15) for the medicament, means (30) to 
convey the medicament into the containing 
chamber (27), means to compress means 

55 which expel the medicament, a cocking and 

trigger assembly to actuate the expulsion 
means, possible means to measure the quan- 
tity of medicament charged and possible 
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means to limit the charging, the injector (11) 
being characterized in that it includes in 
cooperation: 

- frontal replaceable one-shot cap means 
(10) with a removable stopper (12) which 
is broken in a pre-set manner; 

- axially movable striker means (26) which 
have a first breakage position and sec- 
ond injection position defined by the re- 
placeable one-shot cap means (10), the 
first breakage position being associated 
substantially with the position of com- 
plete expulsion of the medicament from 
the containing chamber (27) by the pis- 
ton means (28) 

Injector as in Claim 1, of which the one-shot 
cap (10) comprises axially an axial hole (14) of 
a small diameter in direct cooperation with the 
channel of expulsion of the medicament from 
the head (16) of the injector (11). 



10. Injector as in any claim hereinbefore, in which 
the striker (26) is positioned between the one- 
shot cap (10) and the injection piston (28) of 
the chamber (27) in an advantageously sub- 
stantially axial position. 

11. Injector as in any claim hereinbefore, in which 
during the pre-injection step the axial postion 
of the striker (26) is defined by the one-shot 
cap (10) positioned on the head (16) of the 
injector. 

12. Injector as in any claim hereinbefore, in which 
the medicament delivery aperture (15) posi- 
tioned substantially on the same axis as the 
striker (26) has a diameter substantially greater 
than that of the axial hole (14) in the one-shot 
cap (10). 



Injector as in Claim 1 or 2, of which the one- 
shot cap (10) comprises engagement accen- 
tuation means (18) on its front outer surface. 



25 



4. Injector as in any claim hereinbefore, of which 
the one-shot cap (10) comprises annular pro- 
jections (23) on its inner surface to improve 
hydraulic seal engagement. 30 

5. Injector as in any claim hereinbefore, whereby 
the removable stopper (12) of the one-shot cap 
(10) comprises a peripheral attachment lip (17) 
which is broken in a pre-set manner. 35 



Injector as in any claim hereinbefore, whereby 
the removable stopper (12) of the one-shot cap 
(10) has a diameter equal to or greater than 
the front end of the striker (26) 



40 



Injector as in any claim hereinbefore, in which 
the striker (26) cooperates with a packing (29), 
the zone of such cooperation having advanta- 
geously a tapered conformation. 



45 



Injector as in any of Claims 1 or 7 inclusive, in 
which the striker (26) is within and substantially 
axial to and able to move in relation to the 
head (16) of the injector (11) 



50 



Injector as in any of Claims 1 to 7 inclusive, in 
which the striker (26) is located coaxial with, 
and surrounds, the outlet aperture (15) and 
cooperates with at least one small lateral pis- 
ton (33) and with ring means (32) associated 
with the injection piston (28) 



55 
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